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(57) Abstract 

The disclosure relates to a dream machine, arranged to awake a sleeper experiencing a dream. In one embodiment a physi- 
cal condition of the sleeper is monitored by a sensor (1 1), the sensed physical condition is compared with a predetermined value 
for the physical condition and when the monitored value of the physical condition reaches the predetermined value an alarm (19) 
wakes the sleeper. In one form the predetermined value is set manually but in other arrangements said value is calculated in the 
machine. 
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"DREAM MACHINE" 



This invention relates to a dream machine and, more 
specifically, to a machine arranged to awake a sleeper 
experiencing a dream at a predetermined point in the dream to 
afford the dreamer recall of the dream. 

In a normal sleep period a sleeper will experience 
alternating periods of "slow wave sleep" (SWS) and so-called 
"rapid eye movement" sleep (REM). The periods of SWS may vary 
from a few minutes to an hour, and the REM sleep periods can 
vary from a few minutes to forty minutes or, in exceptional 
cases, longer. 

Generally the longer periods of SWS will occur in the 
early part of the sleep period and the length of the periods 
reduce as the sleep period continues whilst the shorter 
periods of RIM sleep occur in the early part of the sleep 
period and the length of said periods increases as the sleep 
period continues. 

It has been estimated that in an eigjht hour sleep 
period the average adult can experience some two hours of REM 



WO 91/16853 



- 2 - 



PCT/GB91/00743 



sleep periods. It has also been estimated that at least 
ninety five percent of all vividly recalled dreams occurred 
in the REM sleep period. There are detectable changes between 
SWS and RIM sleep periods and, for example, there is a readily 
detectable difference in the breathing rate* 
It is well known in the art that the higher the respiration 
rate in a dream the more vivid will be the recall of the 
dream. 

A sleeper's ability to recall a dream is dependent 
upon the point at which the sleeper awakes. If the sleeper 
awakes in a REM period in which the sleeper is experiencing a 
dream he, or she, will have immediate and vivid recall of the 
dream. 

Whilst the most vivid recall of a dream occurs when 
the sleeper is woken whilst in the dream state the ability to 
recall a dream does not necessarily terminate if the sleeper 
remains asleep beyond the end of the dream, the ability to 
recall a dream does fade rapidly at the end of the dream phase 
but, if awakened after the breathing rate having risen above 
the predetermined rate and falls to the said predetermined 
breathing rate, or up to two or three minutes after the 
monitored breathing rate has fallen below the predetermined 
breathing rate the sleeper can have some recall of the dream 
and the closer to the end of the dream phase the sleeper awakes 
the more vivid is the recall of the dream. 

The present invention seeks to provide a dream 
machine, arranged to detect a dream phase in sleep and to wake 
the dreamer at a predeterminable point in the dream to afford 
the dreamer recall of the dream. 

According to the present invention there is provided a 
dream machine, comprising means for detecting a dream state and 
means for waking the sleeper at a predetermined time directly 
related to the dream state. 

Preferably said means for detecting a dream state 
comprise means for monitoring at least one physical condition 
of the sleeper known to vary between slow wave sleep periods 
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and rapid eye movement sleep periods. Physical conditions 
which do vary between slow wave sleep periods and rapid eye 
movement periods, and which can be readily monitored are, for 
example, heart or pulse beat, eye movement, twitching of digits 
and or breathing rate 

Preferably said means for detecting a dream state 
comprise means for monitoring breathing rate. For most adults 
the respiration rate in SWS is in the region of twelve to 
fourteen cycles per minute whilst in REM sleep the breathing 
rate increases and can exceed thirty cycles per minute. 

Preferably said means for detecting a dream state 
comprise means for detecting changes in the monitored physical 
condition. 

Preferably said machine includes comparator means, 
arranged to compare the monitored physical condition with a 
predetermined value of the physical condition. 

In one embodiment in accordance with the invention the 
machine includes means for monitoring the physical condition 
being monitored over a predetermined time period, determining 
the maximum value of the monitored physical condition over said 
predetermined time period, and storing said maximum value as 
the predetermined value of the physical condition for 
comparison by the said comparator means. 

.In another embodiment the machine includes means for 
monitoring the physical condition being monitored over a 
predetermined time period, determining an average value for the 
physical condition being monitored over the said predetermined 
time period, adding to the said average value a preset value to 
obtain the said predetermined value of the physical condition, 
and storing said predetermined value of the physical condition 
for comparison by said comparator means. 

In a further embodiment the machine includes means 
for manually setting the said predetermined value of the 
physical condition for comparison by said comparator means. 

Preferably the machine is characterised by an alarm 
and means for actuating said alarm when the comparator means 
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detects a value of the monitored physical condition equal to 
the said predetermined value of the physical condition. 

Preferably the alarm comprises a stepped audible alarm 
which increases in volume one a predetermined time period. 

In another embodiment the machine is characterised by 
an alarm and means for actuating said alarm a predetermined 
time period after the value of the monitored physical 
condition has reached the said predetermined value of the 
physical condition. 

Preferably the machine is characterised by a first 
timer, means for starting said first timer when the comparator 
means detects a value of the monitored physical condition equal 
to the said predetermined value of the physical condition, and 
means controlled by said short timer for actuating said alarm 
when said short timer has run for a predetermined time period. 

In one embodiment the timer is arranged to return to 
its start or zero position, without actuating the said means 
for actuating the alarm, if the monitored physical condition 
falls below said predetermined value of the physical condition 
whilst the timer is running. 

In another embodiment the machine is characterised by 
an alarm, arranged to be actuated only when the monitored 
physical condition has risen above the said predetermined 
value of the physical condition condition and falls to said 
predetermined value. 

Preferably the machine is characterised by a long timer , 
arranged to run for a predetermined time period, and arranged 
to prevent the said means for waking the sleeper from being 
actuated whilst the said long timer is running. 

In a preferred embodiment the machine is characterised 
by an alarm, arranged to actuate immediately the detected 
physical condition reaches a predetermined value of the 
physical condition. 

In one embodiment in accordance with the invention the 
machine is characterised by means for detecting a dream state 
and means for transmitting a signal to the sleeper, 
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recognisable by the sleeper as indicative of a dream state, 
before the means for waking the sleeper are actuated. 

Preferably the said signal comprises a series of 
pulses applied to the sleeper. 

The invention will now be described further by way of 
example with reference to the accompanying drawings in which 

Fig. 1 shows, in blocked diagram form, one arrangement for a 
dream machine in accordance with the invention and 

Fig. 2 shows, diagrammatically and in block form, a dream 
machine in accordance with the invention being capable 
of operating in different ways. 

In the example illustrated in Fig. 1 a means for 
monitoring a physical condition of the sleeper comprises a 
sensor 11, which in this embodiment conveniently comprises a 
temperature sensitive element, is arranged in or adjacent an 
air duct of a sleeper to detect the differences in 
temperature as the sleeper inhales and exhales. A monitoring 
means 12, is arranged to receive signals indicative of the 
changes of temperature from the sensor 11 and is adapted to 
extend a signal indicative of the breathing rate of the 
sleeper to a comparator device 13. The comparator device 13 
includes a manual control 14 by which a signal indicative of a 
predetermined breathing rate can be stored in the comparator 
13. 

The comparator device 13 compares the signals 
received from monitoring means 12 with the stored predetermined 
breathing rate signals and, when the said monitored breathing 
rate from monitoring means 12 rises above the stored 
predetermined breathing rate the comparator device 13 extends 
an actuating signal to a short timer 15. The short timer 15 
has a manual control 16 by which the tijne period for the short 
timer 15 can be adjusted to run and, conveniently, the short 
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timer 15 may bo manually set to run for any desired period 
between one and fifteen minutes. 

When the signal from comparator 13 to short timer 15 
is maintained for the time period set for timer 15, the short 
timer 15, extends a signal to a long timer 17, and which may 
be manually adjusted to run for a period up to eight hours by 
a manual control 18. 

In the event that the actuating signal from comparator 
13 to timer 15 is terminated before timer 15 runs out, due to 
the breathing rate detected by the monitoring means 12 falling 
below the predetermined breathing rate stored in the 
comparator 13, the short timer 15 returns to zero and does not 
extend a signal to the long timer 17. 

The signal from the timer 15 to timer 17 is blocked 
whilst the timer 17 is running and is extended to an alarm 19, 
conveniently a stepped audible alarm increases in volume in 
time, only after the time period set by the timer 17 has run 
out. 

The monitored breathing rate from device 12 is also 
extended to a comparator device, 20 which stores a 
predetermined breathing rate which may be adjusted by a 
manual adjustment 21, the predetermined value set for the 
comparator 20 is higher than that set for the comparator device 
13 and whereupon, on the monitored breathing rate from the 
device 12 reaching the predetermined value set in the 
comparator 20 the comparator 20 immediately actuates a second 
alarm 22, which again may comprise a stepped audible alarm 
which increases in volume with time. 

It should be observed that the signals from the 
comparator 20 to the alarm 22 bypass the long timer so that the 
alarm 22 can be actuated at any time during the sleep period. 

To prepare the device for use the intended sleeper 
will first set the timer 17 to a predetermined time period to 
allow the sleeper to enjoy an uninterrupted sleep for the 
period set on said timer 17, the short timer 15 will then be 
set to determine the length of dream from which the sleeper 
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wishes recall and the predetermined breathing rate for 
triggering the comparator 13 is then set, conveniently between 
17 nnd 22 breathing cycles por minute dependent upon the level 
of emotion the sleeper wishes to experience. The sleeper will 
then set, using the control 21, a predetermined breathing rate 
above that set for the device 13, and which conveniently may 
lLo above 28 breathing cycles per minute. It is then only 
necessary for the sleeper to retire and to fit the sensor 11 in 
one nostril, preferably using a clip which will not cause the 
sleeper discomfort. 

Whilst the sleeper is asleep the sensor 11 is 
continuously monitoring the temperature change between 
inhalation and exhalation and the monitoring device 12 is 
transmitting a signal to the comparator device 13 and to the 
comparator device 20 indicative of the breathing rate of the 
sleeper. 

In the event that at any time during the sleep period 
the monitored breathing rate rises above the preset value for 
the comparator 20, indicative of an unpleasant dream or a 
nightmare, the comparator device 20 immediately actuates the 
alarm 22 which emits an audible alarm at a relatively low 
level. if the low level alarm is sufficient to disturb the 
sleeper from the unpleasant dream or nightmare the monitored 
breathing rate will fall below the predetermined level set in 
the comparator 20 and on such a fall below said predetermined 
value the signal to the alarm is terminated. In the event that 
the low level alarm does not disturb the sleeper and the 
unpleasant dream or nightmare continues the alarm 22 goes to 
its higher level of sound to wake the dreamer from the 
unpleasant dream or sleep thus to terminate the unpleasant 
dream or nightmare before said dream can become too fearful. 

In the event that the monitored breathing rate rises 
above the predetermined level set for the comparator 13, to 
cause short timer 15 to start running signals from the timer 15 
to the long timer 17 are blocked until the timer 17 has run 
out, thus allowing the sleeper to enjoy an undisturbed sleep 
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period, but with the timer 17 run out a signal to timer 15 from 
the comparator 13 of sufficient length to allow the timer 15* to 
run out will cause the alarm 19 to be actuated to awake the 
sleeper and, with the sleeper awakening from the dream he or 
she will have full recall of the dream. 

Thus, the device illustrated in Fig. 1 allows the 
sleeper to enjoy an undisturbed period of sleep whilst timer 17 
is running and arouses the sleeper from any dream period after 
the timer 17 has run out and which dream runs longer than the 
period set in the timer 15. Further, the sleeper can feel 
confident that the comparator 20 will, throughout the sleep 
period, prevent the sleeper from experiencing an unpleasant 
dream or nightmare. 

In the example illustrated in Fig, 2 sensor 31, 
conveniently a temperature sensing device located in or 
adjacent the breathing duct of the sleeper, determines 
temperature changes between inhaling and exhaling of the 
sleeper and transmits this information to a monitoring means 
32. The monitoring means 32 receives the signals from sensor 
31 and, by monitoring said signals relative to an inbuilt 
timer, extends a signal indicative of the monitored breathing 
rate to a comparator device 33 and to a smoothing device 34, 
which counts the number of breathing cycles indicated by the 
signals from monitor 32, over a period of time, calculates a 
mean value for the breathing rate and extends a signal 
indicative of the mean breathing rate over said predetermined 
period to a memory 35. 

On receiving signals indicative of the monitored 
breathing rate from the device 32 and the stored mean breathing 
rate from the memory 35 the comparator device 33 compares 
said values and, when the monitored breathing rate from the 
device 32 exceeds the stored breathing rate from the device 34 
by a predetermined amount the comparator device 33 emits a 
transmission signal which may be used in one of three modes 

In one mode, indicated in full line in Fig. 2, the 
comparator device 33 emits an activating signal to a short 
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timer 36, set to run for a predetermined time (1 to 15 
minutes) and which may be manually set by means (not shown), or 
which may bo preset In the machine. 

The comparator device 33 will continue to emit its 
transmission signal to the shirt timer 36 whilst the monitored 
breathing rate value from the device 32 continues to exceed the 
stored valve from the device and if the transmission signal 
from comparator device 33 terminates before the timer 36 has 
run through its time period the short timer 36 is re-set to 
zero. 

In the event that the comparator device 33 continues 
to transmit its signal to the timer 36 until the timer 36 runs 
out a signal is extended to a long timer 37, which may be pre- 
set for a predetermined time period or manually adjustable to a 
predetermined time period, the long timer 37 runs continuously 
from its actuation and if a signal from timer 36 is received 
by timer 37 before the timer 37 has run through its preset time 
period the timer 37 blocks the signal from the timer 36 and the 
timer 36 then returns to its start position. 

In the event that the signal from timer 36 is 
received by timer 37 after the predetermined time period set 
for said timer 37 the timer 37 extends a signal to an alarm 38, 
conveniently a stepped audible alarm which increases in volume 
with time, to awake the sleeper. 

In its second mode for operation, indicated by the 
dotted line in Fig. 2, the comparator 33, on detecting a 
monitored breathing rate above the value stored in memory 35, 
extends a signal to the timer 37 and, if the timer 37 has run 
through its preset time period, a signal is extended to the 
audible alarm 38. 

In its third mode of operation (indicated by the 
broken line in Fig. 2) the comparator device 33 on receiving a 
monitored breathing valve exceeding the stored breathing valve, 
transmits a signal to the long timer 37 to actuate the alarm 38 
only when the comparator 33 detects the monitored breathing 
rate falling below the predetermined value, indicative of the 
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end of a dream, whereupon the sleeper .Is wolcen immodiatelv 
after the dream has terminated. 

The device illustrated in Fig. 2 also includes a 
comparator device 39, pre-se table by a manual control 38, and 
arranged to operate in identical manner to the comparator 
device 20 and control 21 illustrated in Fig. 1 and, when 
actuated, the comparator device 39 is arranged to emit a signal 
to actuate an alarm 40, arranged to operate in identical manner 
to the alarm 22. 

It will now be appreciated that in all the above 
described modes of operation the apparatus continuously 
monitors a physical condition (in the embodiments the breathing 
rate) of the sleeper, compares the monitored physical condition 
with a predetermined value of the physical condition which may 
be manually set or determined by the apparatus and, when the 
monitored physical condition exceeds the predetermined value of 
the physical condition, wakes the sleeper during, or 
immediately after, the detected dream state to afford the 
sleeper full and vivid recall of the dream. 
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CLAIMS 



1- A dream machine, comprising means for detecting a 

dream state and means for waking the sleeper at a predetermined 
tame directly related to the dream state. 

2. A dream machine according to claim 1, characterised in 

that said means for detecting a dream state comprise means for 
monitoring at least one physical condition of the sleeper 
known to vary between slow wave sleep periods and rapid eye 
movement sleep periods. 

3. A dream machine according to claims 1 or 2 

characterised in that said means for detecting a dream state 
comprise means for monitoring breathing rate. 

A dream machine according to claim 2 or 3 
characterised in that said means for detecting a dream state 
compose means for detecting changes in the monitored physical 
condition . 

5- A dream machine according to claim 4 characterised by 
comparator means arranged to compare the monitored physical 
condition with a predetermined value of the physical condition. 

6- A dream machine according to claim 5, characterised 
by means for monitoring the physical condition being monitored 
over a predetermined time period, determining the maximum value 
of the monitored physical condition over said predetermined 
time period, and storing said maximum value as the 
predetermined value of the physical condition for comparison by 
the said comparator device. 
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7. A dream machine according to claim 5, characterised 

by means for monitoring the physical condition being 

monitored over a predetermined time period, determining an 
average value for the physical condition being monitored over 
the said predetermined time period, adding to the said average 
value a preset value to obtain the said predetermined value of 
the physical condition, and storing said predetermined value of 
the physical condition for comparison by said comparator means. 

8- A dream machine according to claim 5, characterised bv 
means for manually setting the said predetermined value of the 
physical condition for comparison by said comparator means. 

9- A dream machine according to claim 5, 6, 7 or 8 
characterised by an alarm and means for actuating said alarm 
when the comparator means detects a value of the monitored 
physical condition equal to the said predetermined value of 
the physical condition. 

10. A dream machine according to claim 5, 6, 7 or 8, 

characterised by an alarm and means for actuating said alarm a 
predetermined time period after the value of the monitored 
physical condition has reached the said predetermined value of 
the physical condition. 

U. A dream machine according to claim 10, characterised 

by a first timer, means for starting said first timer when the 
comparator means detects a value of the monitored physical 
condition equal to the said predetermined value of the 
physical condition, and means controlled by said short timer 
for actuating said alarm when said short timer has run for a 
predetermined time period. 
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